The objective of this research is to assess whether stress associated with the transition to a new country combined with additional stress arising from unemployment affects the mental health of immigrants.
Introduction
It is apparent from studies in Australia and overseas that migration itself does not necessarily threaten mental health. The mental health status of immigrants and refugees becomes a concern when additional risk factors (pre-migration and post-migration factors) combine with the stresses of migration (Jayasuriya et al., 1992) .
The impact of unemployment on the mental health of immigrants is an essential piece of information for policy makers who seek to improve the welfare of all citizens and reduce the potential for increased health care costs. This paper examines the effect of labour force status in particular, unemployment, on the mental health of Australian immigrants. The paper explores whether the stresses associated with the transition to a new country (or culture) combined with additional stress arising from unemployment affects the mental health of immigrants.
How the labour market experience of immigrants affects their health is particularly relevant to Australian policy makers. In Australia, all non-humanitarian immigrants pay a bond from which monies will be deducted should they draw on the social security system in the first two years after migration. After two years, the bond or remaining portion of the bond is returned to the immigrant or the individual that put up the bond on the immigrant's behalf.
All immigrants to Australia have full access to the public health care system and no bond applies. If the labour market experience of immigrants in the first two years of migration leads to health problems, and there are barriers to avoiding adverse labour market experiences, this may have important social as well as health care cost consequences.
There is a small literature that explores the mental health of immigrants. Studies have typically focused on the incidence of psychiatric illness amongst immigrants for example, examining the incidence of depression or schizophrenia in immigrant populations.
1 Fewer studies have focused on the transition experience of immigrants. That is, changes in the mental health of immigrants in the period immediately following migration. Here the interest is not so much in what is the incidence of a particular psychiatric disease it is in how well do immigrants adapt to their new environment. For example, Kuo et al., (1986) examined the impact of social support networks on the transition experiences of immigrants and found that social networks were important influence on mental health. This paper focuses primarily on the transition experience of immigrants and uses a well-known psychiatric evaluation instrument to measure mental health. A major contribution of this paper is that both the transition experience of immigrants and the relationship of mental health to key individual and socio-economic characteristics are examined.
There is also a literature that explores the effect of unemployment on mental health or well-being (see for example, Clark and Oswald, 1994; Flatau et al., 1998; Theodossiou, 1998; Warr, 1987) . In general, this literature finds that the unemployed have poorer mental health compared to those whom are employed. The relationship between unemployment and mental health depends in part on individual characteristics and the duration of unemployment.
This paper takes an informal theoretical approach (similar too much of the unemployment mental health literature) in identifying causal links between labour force status and mental health. An important aspect of this paper is that the longitudinal data set upon which this analysis is based enables a more careful examination of the issue of causality then can be performed using a cross-section.
Sections 2.1 and 2.2 of the paper briefly examine the existing literature on unemployment, immigration and mental health. Section 3 discusses the data set and presents some descriptive results. In section 4, a number of regression models and associated results are presented and discussed. Section 5 concludes with a discussion of key results and implications for public health policy.
Unemployment, Immigrants and Mental Health Literature

Unemployment and Mental Health
There are a number of good reviews of the unemployment and mental health literature (for example, Flatau et al., 1998; Ezzy, 1993; Warr et al., 1988; Jahoda, 1988) . In general, this literature concludes that unemployment, compared to employment, is associated with poor mental health. It is not my intention to repeat this work; instead I focus on the theoretical underpinning of this literature and relevant empirical studies.
Most studies of the effect of unemployment on mental health are in what Clark and Oswald (1994) describe as the psychologists' tradition.
2 That is, researchers use broad descriptive models to represent the effects of different stresses on individuals. Psychologists have developed many sophisticated models of stress and there are a number of different psychological models through which behaviour can be interpreted. The psychological or behavioural model underlying most unemployment mental health studies appears to be a simple model of stress or perhaps more accurately chronic stress. According to Talyor et al (1997) , Seyle (1956) first discussed the effect of chronic stress on health in his articulation of the General Adaptation Syndrome. The General Adaptation Syndrome is a model of stimulus 2 See Jahoda (1988) and Theodossiou (1998) for a discussion of why studies in this area have tended to be descriptive rather than directed by economic theory.
-resistance -exhaustion. Seyle suggested repeated cycling through these phases would lead to health problems. Models similar to that suggested by Seyle (1956) and other psychologists are starting to find their way into the economic literature (see for example, Smith, 1999) .
The theoretical focus of the unemployment mental health literature has not been on particular behavioural models of stress but rather on why unemployment stresses the individual. Flatau et al., (1988) notes that Jahoda (1982) and (1992) further developed the theoretical basis of her work by relating how the unemployment experience equates to the deprivation of positive influences associated with work, which are argued to include income, social contact and structured time. Deprivation of the positive aspects of work even in comparison to poorly paid work is also a feature of other authors' work (for example, Theodossiou, 1998). Warr's (1987) Vitamin model is a more elaborate model of why unemployment stresses individuals. This model treats different aspects of the work environment as if they were vitamins contributing towards mental health. In this model an excess of some aspects of work can be deleterious to mental health in the same way too much of some vitamins can adversely affect physical health. Similarly, too little (deprivation) of some aspects of work through unemployment will also adversely affect mental health. The Vitamin model carefully reflects the notion of equilibrium that is present in most behavioural models of stress. That is, people need stimulation through work but not too much and not too little.
3
A nice illustration of how individual health states are built around equilibrium is in Warr's (1988) paper in which he discusses the adaptation of individuals to a long duration of unemployment. Warr (1988) proposes that there is a inverted U shaped response to a duration 3 As Seyle in Kutash et al (1980) points out "complete freedom from stress is death". That is, not all stress is bad; there is some healthy level of stress (or stimulation) at which people function optimally.
of unemployment where initially stress levels rise (mental health declines), followed by a period of higher sustained stress (further decline in mental health) followed in turn by adaptation to unemployment and an increase in mental health. However, this final (equilibrium) level of mental health is still below the pre-unemployment mental health level.
Other studies have also found evidence of mental health adaptation to labour market shocks for example, Kasl et al., (1975) examined individuals' health in firms that were about to close down and the effect of different social support networks on mental health.
Differences in social networks were isolated through a rural/urban differentiation where it was assumed that social networks would be stronger in the rural setting. Kasl et al., (1975) found that stress levels were highest in the anticipatory phase of firm shutdown (prior to actual unemployment) and there was some evidence that the stress of unemployment was alleviated for individuals with stronger support networks.
The role of economic theory in the unemployment and mental health literature is small. Some authors have displayed a clear preference not to incorporate existing economic theory suggesting that a descriptive based approach is most appropriate (see Jahoda, 1988 and Theodossiou, 1998) . Clark and Oswald (1994) , whilst adopting a psychological (stress based) approach interpret their results in a utility framework. They treat a decline in mental health as an indicator of a person's utility; thus when they observe that poorer mental health is associated with unemployment they infer that unemployment is primarily an involuntary phenomena with an associated reduction in utility. Flatau et al., (1998) notes that Grossman's (1972) model of health capital is an economic model whereby unemployment might be related to mental health (or health more generally). In this model, an episode of unemployment could be treated as a negative shock to health investment or acceleration in the depreciation of the stock of health.
Immigrants and Mental Health
Studies of the mental health of immigrants have tended to focus on the incidence of mental illnesses such as schizophrenia and major depression in immigrant populations usually comparing this to the incidence of mental illness in native populations. Jayasuriya et al.,
review Australian studies of the mental health of immigrants and found that it was difficult to draw conclusions about the relative health of immigrants compared to other
Australians. Vega and Rumbaut (1991) reviewed US studies of the mental health of ethnic minorities and found mixed evidence for a higher incidence of mental illnesses. 4 The US studies were mostly epidemiological in approach and used instruments similar to instrument used in this study to measure mental illness.
Longitudinal studies of the transition experience of immigrants have found that immigrants typically adjust to their new country in an approximate three year cycle of euphoria, disenchantment, and finally acceptance or equilibrium see for example, Rumbaut (1985) , Portes and Rumbaut (1989) , and Ying (1988) (as cited in Vega and Rumbaut, 1991).
The pace of adjustment is affected by a number of factors including: the ability to speak the adopted country's language, social support mechanisms, family issues and the situation from which the immigrant has come (for example, immigrants leaving a stressful situation for humanitarian reasons have been found to be more anxious in their new environment than immigrants leaving a less stressful situation). Kuo et al., (1986) examined the impact of different social networks on immigrants well being and found that ethnic support networks can play an important role in promoting 4 Vega and Rumbaut (1991) noted that the recorded high incidence of mental illnesses in some ethnic groups could be because a large proportion of these ethnic groups are part of lower socioeconomic groups with these groups being more likely to experience mental illness.
immigrant mental health. to be an instrument largely free of cultural biases (see Bowling, 1991) . Argyle (1989) as cited in Oswald and Clark (1994) suggests that the GHQ is a very good measure of psychological disadvantage. The GHQ has also been validated for Australian populations by Tennant (1977) and found to be an "efficient, reliable and valid index of non-psychotic psychological impairment".
There are primarily two ways to code responses to the GHQ. First, using a Likert scale where the four possible responses to each question are coded 0, 1, 2 or 3. In this scale 0 corresponds to a good outcome and 3 to a bad outcome. Second, using binary scoring where responses are scored 0, 0, 1, 1. In this case 0 scores correspond to the two better health responses and 1 scores correspond to the two feeling worse (bad) responses. 6 Using binary scoring the minimum GHQ score a person can obtain is 0 and the maximum is 12. I primarily use binary scoring in this study. However, I also present in appendices the mean GHQ scores based on the Likert scale.
In many studies a benchmark GHQ score is adopted. Scores above the benchmark indicate a higher probability of psychiatric disorder or psychological disadvantage. This is known as a 'caseness' score as the benchmark score corresponds to those found in typical psychiatric cases. The benchmark commonly used for the 12 question GHQ is 2. This benchmark is designed to indicate the presence of minor or major psychological impairment and is adopted in this study.
6 Binary scoring has the advantage that "it eliminates errors due to 'end users' and 'middle users', since they will score the same irrespective of whether they prefer Columns 1 and 4 or Columns 2 and 3" (Goldberg, 1972) .
In the analysis that follows I only report the results for binary scoring. Results that were generated using a Likert scored GHQ were very similar and are not presented.
Descriptive Features of the Data
In the following section I discuss differences in means and GHQ caseness score proportions primarily for comparison with other studies. Regression results presented in section 4 confirm in a multivariate context the reported differences in means and proportions.
GHQ mean and caseness (the percentage of respondents scoring 2 or more) scores for each wave are presented by gender, age, labour force status and visa category in Tables 2 and   3 . GHQ mean and caseness scores for other variables of interest are presented in Appendix B
Tables B.1 and B.2. GHQ mean and caseness scores were higher for all groups in wave 1 than in wave 2 and wave 3 indicating that psychological disadvantage is on average worse for immigrants 6 months after arrival in Australia than at 18 months and 42 months. Whilst the pattern of adjustment observed in other studies of euphoria, disenchantment and acceptance is not observed it is possible that the initial period of euphoria observed in other studies has passed before immigrants are surveyed in this study. Female GHQ mean and caseness scores were higher than male scores in all waves a result often observed (see Vega and Rumbaut, 1991 and Goldberg, 1988) . Immigrants aged 35 to 54 years tended to have higher GHQ scores in waves 1 and 2. 7 However, this age effect was not present in wave 3.
7 t statistics where calculated for GHQ caseness scores for gender and age both set of differences where significant at the 5 percent level.
Unemployed persons displayed higher levels of psychological disadvantage compared to employed persons for all waves and the relative disadvantage of the unemployed compared to the employed grew over time. In waves 2 and 3 immigrants who had been unemployed for less than 6 months tended to have higher caseness scores indicating poorer mental health relative to immigrants' unemployed for greater than 6 months. 8 This result is consistent with Warr et al (1987) observation that unemployed persons adapt to their situation though ultimately their mental health is still worse than employed persons. 9 There were some minor differences in caseness scores for employed persons disaggregated by the number of hours worked with higher scores (poorer mental health) for those working 15 to 34 hours. This may be indicative of some underemployment in these groups (for a discussion of immigrant underemployment issues see Wooden et al., 1994) . Persons immigrating on humanitarian grounds had higher GHQ scores than all other immigrant groups. The difference between the humanitarian visa category and other visa categories was greatest at 42 months, possibly indicating that this group experiences greater transition difficulties.
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In waves 1 and 2, immigrants with higher education tended to have higher GHQ scores compared to less well educated immigrants (see Appendix B Tables B.1 and B. 2).
However, in wave 3 there was little or no difference in GHQ scores between different education groups. Vega and Rumbaut (1991) note that other authors (Portes et al., 1990 and Ying et al., 1988) found that more highly educated immigrants adjust more rapidly to their new environment than less well educated immigrants. The results of this analysis suggest that 8 However, this difference was not significant for GHQ caseness scores at the 5 percent level.
9 Immigrants were also asked about how they felt about their job. Immigrants who did not like their job had higher GHQ caseness scores than those who did like their job and interestingly, those who were unemployed. This is an indication that a 'bad' job can be worse than no job at all.
more highly educated immigrants also have more pronounced adjustment phases compared with less well-educated immigrants. GHQ scores by other socioeconomic characteristics can be found in Appendix B Tables B.1 and B. 2.
The GHQ mean and caseness scores from this data set were broadly consistent with those found in other studies. For example, Clark and Oswald (1994) found that 49 percent of unemployed males and 58 percent of females had GHQ caseness scores of 2 or more whilst in this study 33 percent of males and 38.5 percent of females had caseness scores of this order.
An Australian study of teenagers by Rickwood et al., (1996) also reports broadly similar GHQ caseness scores apart from scores for young females, which were much higher in Rickwood et al., (1996) . 
Method and Results
In the following regression analysis I report the results of probit regressions using the GHQ caseness score. The GHQ caseness score was used for two reasons. First, this is a common and well-accepted way to model mental health using the GHQ questionnaire. Second, the results of such analysis are more easily interpreted for example; a marginal effect calculated from a GHQ caseness score represents an increase in the probability of minor or major psychological impairment being present. It is difficult to interpret the effects of independent variables when modelling the GHQ score as a 12 response ordered probit or alternatively scoring the GHQ using a Likert scale and modelling as a continuous variable.
Probit Regressions on Immigrants
Probit regressions were run separately on each wave (cross-sections) where the dependent variable was the GHQ caseness score. Independent variables were selected after considering possible stresses, individual characteristics and the relevant literature.
Independent variables included disaggregated labour force status, age and age squared, sex, family size, household income, martial status, education, visa category and country of birth. The marginal effects can be interpreted as an increase in the probability of the GHQ caseness score equalling one (which represents minor or major psychological impairment) given an increase in the independent variable. For example, the marginal effect of unemployment in Table 4 is 0.079 thus, the unemployed compared to those out of the labour force (the omitted category) are 7.9 percentage points more likely have a GHQ caseness score of 1. When discussing the GHQ caseness scores proportions in section 3.1 I noted that out of the labour force in wave 1 had a GHQ caseness proportion of 0.27 and the unemployed of 0.36. Thus, the multivariate analysis (in this case) produces a very similar effect to that found in the bivariate analysis.
While the marginal effect of unemployment was positive and significant indicating that unemployed immigrants were more likely to report lower levels of mental health compared to those out of the labour force, employed immigrants were more likely to report 12 The same regression conducted for other waves of the survey produced very similar results. In addition, similar coefficients were also obtained when regressions were run separately for males and females on wave 1. A Likelihood ratio test of the equality of male and female coefficient vectors did not reject the null hypothesis (LR statistic 47.88, critical value at a 5 percent level 57.84).
higher levels of mental health. In regressions where unemployment and employment variables were disaggregated according to the duration of unemployment and hours worked, the marginal effect of full-time employment was negative, significant and relatively large compared to other labour force effects.
The marginal effects of unemployment duration of 2 to 6 months and greater than 6 months were positive and significant indicating these groups tended to report poorer mental health after controlling for other stresses and individual characteristics. Full regression results are presented in Appendix B see Table B .3. The marginal effects of other explanatory variables were signed similarly to those in previous studies. In particular, age was nonlinearly related to mental health, the martial status category separated had a negative and significant effect on mental health, whilst the visa category humanitarian had a negative and significant effect on mental health compared to other visa categories.
Thus, humanitarian migrants had worse mental health than otherwise similar migrants.
Panel Regressions on Immigrants
A second series of regressions were estimated to take advantage of the longitudinal aspect of the data. The longitudinal data set allows me to control for individual differences in responses to unemployment and immigration. In examining, how individuals respond to changes in their environment there is likely to be common or average response across all individuals. However, due to for example, personality differences or learnt coping mechanisms each individual's response will differ. When data is not available on these individual differences panel models are able to control, in part, for these effects unlike models estimated on cross-section data.
The coefficients on disaggregated labour force status variables are presented for a probit regression on wave 1, a balanced panel random effects probit model and an unbalanced panel random effects probit model, see whether panel level variance is an important component of overall variance is significant.
Thus, the panel model is preferred to a pooled regression model. In general, the coefficients obtained from panel regression were similar to those obtained from the probit regression on wave 1. For the panel regressions, the coefficient on immigrants employed full time was significant and negative indicating that this group relative to those out of the labour force has lower GHQ caseness scores (or higher levels of mental health). All coefficients on unemployment duration variables were positive and significant except for the coefficient on unemployed for less than 2 months, which was insignificant.
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The cross-section and the panel regression results are largely consistent with the picture provided by the descriptive results. In terms of labour force status, immigrants who are unemployed, particularly those who have been unemployed for more than 2 months, appear least mentally healthy. Immigrants who are unemployed for greater than 6 months have poorer mental health than employed persons but better than those who have been unemployed for 2 to 6 months. Similarly to the descriptive results, the regression results indicate that other characteristics associated with poor mental health include marital statusseparated, the humanitarian visa category, low household income, and poor English language skills. It is also clear that the general immigrant population goes through some adjustment process after arrival in Australia with psychological disadvantage higher at 6 months after immigration than after 18 months and after 42 months.
Testing for Causality
Studies that use cross-section data are unable to determine whether changes in mental health are causing changes in labour force status rather than changes in labour force status (unemployment) causing changes in mental health. Banks et al (1982) and Jackson et al (1983) (as cited in Warr et al, 1988) have found evidence that causality runs from unemployment to mental health. Banks et al (1982) examined causality in the context of school leavers where GHQ scores were taken before leaving school and at a latter time when persons were in the labour force. They found that early GHQ scores (during schooling) did not predict labour force status.
The issues of causality between mental health and unemployment are complicated by a number of other factors. Studies have found that job insecurity or impending plant closures also have large mental health effects, see for example Kasl et al., (1975) . These results suggest that it would be easy to ascribe to poor mental health a causal relationship with labour force status when in fact job insecurity is the underlying mechanism of change.
In this study, I tested the notion that underlying mental health might be predicting labour force status. Multinomial logit models were estimated with wave 2 labour force status as the dependent variables and GHQ scores in wave 1 as an independent variable.
16 Other independent variables were age, education, gender, English language ability and visa category. Three multinomial logit models were estimated with each model conditioned on immigrant labour force status in wave 1. Models were conditioned on labour force status in wave 1 so the effect of mental health on a change in labour force status could be estimated.
Most coefficients on wave 1 GHQ scores were insignificant, indicating that the mental health status of immigrants did not predict labour force status (in particular the transition from employment to unemployment) in wave 2, see Table 6 . 17 Full regression results are presented in Appendix B, see Tables B.5a , B.5b and B.5c.
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The period between waves 1 and 2 was 1 year.
17 In the regression results presented GHQ scores in wave 1 were treated as a set of dummy variables. Results from regressions where the GHQ score is treated as a continuous variable were similar with the coefficient on the GHQ score always being insignificant. Regressions were also run where wave 2 GHQ scores were used to predict wave 3 labour force status, the results from these regressions were consistent with regressions results obtained using wave 1 and wave 2 data. The results of this analysis are consistent with Bank et al (1982) and Jackson et al (1983) as cited in Warr et al (1987) in that mental health in an earlier period is found not to be predictor of unemployment in a later period. In this study, the time period between when mental health is measured and the labour market probability observed is one year. Thus, the analysis presented in this paper is only likely to indicate whether fairly long standing mental health issues predict employment or unemployment conditional on labour market status in the earlier period. I am unable to examine short-term effects, for example, whether a decline in mental health has a short-term (less than one year) impact on labour market outcomes.
Conclusions
That unemployment has adverse mental health consequences for immigrants is important for current Australian immigration policy. Policies that restrict immigrant access to labour market programs (assuming that these labour market programs reduce the probability unemployment) may have counter productive health consequences. The health consequences of such policies may not only lead to sub-optimal outcomes for immigrants they may well have health care cost implications.
The results of this study are largely consistent with the unemployment and mental health and the immigrant and mental health literatures. Unemployment has a significant negative effect on the mental health of immigrants. Other variables associated with immigrant mental health include age, marital status, education level, household income, and visa category. Australian immigrants also display a pattern of adjustment to their new country similar to immigrants to other countries. In this study, immigrant psychological disadvantage was higher 6 months after migration than it was at 18 months and 42 months after migration. An examination of the issue of causality between immigrant mental health and labour force status found that causality ran from labour force status to mental health, and not visa versa.
Unemployed immigrants also seem to display a pattern of adjustment to unemployment similar to that found in other studies of unemployment and mental health.
That is, mental health was poorest for those who had been unemployed for 2 to 6 months and slightly better for those unemployed for more than 6 months. However, immigrants who were unemployed for longer than 6 months still reported poorer mental health than did employed immigrants. Appendix C Table C .1 presents mean GHQ scores for immigrants in wave 1 who could not be interviewed in wave 2 and wave 3. Mean GHQ scores were significantly higher for the attrition groups (people who could not be interviewed in all 3 waves) compared to those who could be interviewed in all 3 waves. This means that GHQ scores for wave 2 and wave 3 are likely to be biased downwards. However, a preliminary analysis of immigrants who could be interviewed in all 3 waves (of a balanced panel) indicates that the descriptive features of the data derived using all observations available (the unbalanced panel) remain.
Labour force status proportions are relatively stable between the different groups except for those who did not answer all GHQ questions in wave 1 where a large proportion of this group were employed. Note, some immigrants who couldn't be interviewed in wave 2 were able to be interviewed in wave 3 therefore the number who could be interviewed in all 3 waves is less than wave 3 attrition subtracted from wave 1.
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